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(54) A method of providing service for users and a service processing system for the same 



(57) A service processing system includes an IC 
card (103) possessed by a passenger and at least one 
automatic ticket inspection machine (101 , 102) installed 
in each station of a traffic facility. The card includes a 
storage (205) for keeping therein a stored value as- 
signed as an equivalent for utilization of a service and 
service points supplied in association with a utilization 
state of services and an interface unit (207) to achieve 
data communication yv'th an external. device. The ma- 
chine (101, 102) includes a/reader/writer (301) to com- 
municate data with the IC card. The machine (101, 1 02) 
transfers, when the passenger enters a platform through 



the machine of the station for the traffic facility, entrance 
information (Fig. 7, 501 ) related to the station to the IC 
card. The 10 card keeps the entrance information and 
transfers, when the passenger leaves a platform via the 
machine of a destination station, the entrance informa- 
tion to the machine. In accordance with the entrance in- 
formation, the machine creates exit information repre- 
senting a state of utilization of the traffic facility and 
sends the exit information to the IC card. On receiving 
the exit information, the IC card calculates service points 
in accordance with the received exit information and the 
utilization state. 



FIG. 1 



CM 
< 
CM 



o 

Q. 



STATION 



/automatic V 

TICKET 
INSPECTION 
MACHINE 



101 



IC CARD 

103 



/AUTOMATIC 
TICKET 
INSPECTION 
MACHINE 



102 



IC CARD 



103 



Printed by Jouve. 75001 PARIS (FR> 



EP0 911 762 A2 



1 

Description 

[0001] The present invention relates to a method of 
providing services for customers and users, and in par- 
ticular, to a service processing system for use with a trat- s 
fic facility such as a railway transportation or facility in 
which a point service is carried out in accordance with 
a state of utilization of each user. 
[0002] Heretofore, there has been known as one of 
the customer services a so-called "point service" in io 
which points are assigned to each customer in accord- 
ance with transaction data of an amount of transaction 
or the like in a transaction processing in a shop or a store 
such that when the accumulated number of points of the 
customer becomes equal to a predetermined number of '5 
points (target number of points), an article or a merchan- 
dise coupon is given to the customer. JP-A-5-324998. 
JP-A-6-266970. JP-A-7-65243. etc. describe technolo- 
gies related to the point service of this kind. 
[0003] In these service processing systems above. 20 
service points are calculated in accordance with the uti- 
lization state of each customer by a host system or a 
high-order system of a point of sales (POS) system or 
the like and the calculated result is recorded in an IC 
card issued to the customer in advance. Moreover, 2S 
when changing a rate of addition of service points for 
each customer, the host system or the high-order sys- 
tem refers to data of the rate of addition beforehand 
stored for the customer so as to appropriately calculate 
the service points in accordance with the rate. 30 
[0004] In accordance with the prior art. the service 
points are calculated by the host system or the high- 
order system such as the POS system. Consequently, 
the service points are fixedly set to a table arranged in 
the high-order system. When it is desired to provide 35 
more precise satisfactory sen/ices, for example, when 
the service points are to be changed in accordance with 
the utilization state of each customer, it is required for 
the host system to manage the utilization state of each 
customer in a concentrated fashion for the calculation 40 
of service points in accordance with the utilization state. 
In consequence, it is necessary for the host system to 
execute transaction processing for any transaction, 
which leads to a problem that the load imposed on the 
host system becomes heavier and hence the process- 
ing response time is elongated. On the other hand, in a 
case in which such a point service is to be introduced to 
a passenger traffic facility such as a railway transporta- 
tion, there may be executed processing to calculate 
points when a passenger enters or leaves a platform of so 
a station through an automatic ticket inspection machine 
installed at a wicket of the station. Since a high process- 
ing speed is required in this case, the conventional tech- 
nology described above cannot be applied to the sys- 
tem. 55 
[0005] It is therefore an object of the present inven- 
tion, which is devised to solve the problem of the prior 
art, to supply each customer with service points in a 



more precise manner in accordance with the utilization 
state of the customer and to supply service points to the 
customer with a high degree of freedom in various fash- 
ions in accordance with information of the customer. 
[0006] To achieve the object above, there is provided 
a service processing system in accordance with the 
present invention including an IC card possessed by a 
user or passenger and an automatic ticket inspection 
machine arranged in each station of the pertinent trans- 
portation facility. The IC card includes storage means 
for keeping therein a stored value supplied as an equiv- 
alent for utilization of a service and service points sup- 
plied in association with a service utilization state and 
interface means for conducting data communication 
with an external device. The automatic ticket inspection 
machine includes a reader/writer for accomplishing data 
communication with the IC card, means lor transferring, 
when the passenger enters a platform of a station 
through the machine to access the transportation facil- 
ity, entrance information related Io the starting station to 
the IC card, and means for receiving, when the passen- 
ger leaves a platform of a station through the machine, 
the entrance information from the IC card, creating exit 
information representing a utilization state of the facility 
in accordance with the entrance information, and trans- 
ferring the exit information to the IC card. Additionally, 
the IC card includes means for receiving and keeping 
therein the entrance information and means for calcu- 
lating service points in accordance with a utilization 
state associated with the received exit information. 
[0007] The objects and features of the present inven- 
tion will become more apparent from the consideration 
of the following detailed description taken in conjunction 
with the accompanying drawings in which: 

Fig. 1 is a configuration diagram of an embodiment 
of a system in accordance with the present inven- 
tion; 

Fig. 2 is a block diagram showing an internal struc- 
ture of an IC card; 

Fig. 3 is a diagram showing an example of a table 
layout of a management information table; 
Fig. 4 is a diagram showing an example of an ac- 
cumulated information table; 
Fig. 5 is a block diagram showing an internal con- 
figuration of an automatic ticket inspection ma- 
chine; 

Fig. 6 is a flowchart showing a procedure of 
processing executed between the IC card and the 
ticket inspection machine when a passenger enters 
a platform through the machine; 
Fig. 7 is a diagram for explaining entrance informa- 
tion which the IC card receives from the IC card 
reader/writer; 

Fig. 8 is a flowchart showing a procedure of the IC 
card when a passenger leaves a platform through 
the ticket inspection machine; 
Fig. 9 is a diagram for explaining exit information 
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which the IC card receives from the IC card reader/ 
writer when a passenger leaves a platform through 

the machine; 

Fig. 10 is a diagram for explaining historical infor- 
mation: 5 
Fig. 11 is a flowchart showing a procedure of 

processing of the automatic ticket inspection ma- 
chine when a passenger leaves a platform through 
the machine; 

Fig. 1 2 is a diagram for explaining a fare calculation 
table of the automatic ticket inspection machine; 
and 

Fig. 1 3 is a diagram for explaining a distance calcu- 
lation table of the automatic ticket inspection ma- 
chine. 

[0008] Fig. 1 shows in a configuration diagram an em- 
bodiment of a point service processing system related 
to the railway fare in accordance with the present inven- 
tion. In the diagram, 101 and 102 denote automatic tick- 
et inspection machines installed at a wicket of each sta- 
tion to communicate data with an IC card 103 via an in- 
put/output section thereof. The IC card 103 is used by 
a passenger. In this embodiment, the IC card 103 is a 
non-contact I C card for which the I C card/read writer can 
conduct read and write operations without any physical 
contact therewith. When entering or leaving a platform 
of a station through the ticket inspection machine 101, 

1 02. the passenger holds the IC card 1 03 to pass it over 
the input/output section of the machine 101, 102. The 
IC card 103 is used to manage customer information of 
the holder of the card, utilization of trains, history of trav- 
els, a balance of stored value, service points, etc. The 
machine 102. 102 communicates information with the 
IC card 103 to carry out processing such as manage- 
ment and control passages of travelers as well as cal- 
culation of the fare. 

[0009] Fig. 2 shows in a block diagram an internal 
structure of the IC card 103. In the diagram. 201 denotes 
a central processing unit (GPU) to conduct fundamental 
processing, control, and storing operation as a compu- 
ter. Numeral 202 indicates a random access memory to 
be accessed by the CPU 201 for its processing. Numeral 
203 is a clock (CLOCK) section to supply a clock signal 
necessary for operation of each section of the IC card 

103. Numeral 204 designates a read-only memory 
(ROM) in which such programs to operate the IC card 
as an operating system and application programs to im- 
plement the point service of the embodiment are written. 
In this embodiment, various functions of the IC card 1 03 
are achieved when the CPU 201 executes programs 
read from the ROM 204. Numeral 205 is an electrically 
erasable programmable ROM (EEPROM) including a 
nonvolatile memory including a management informa- 
tion table 220 in which information such as personal in- 
formation is recorded, a historical information table 230 
tostore therein history of utilization, and an accumulated 
information table 240 in which accumulated information 
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of utilization state is recorded. Numeral 206 is a power 
source to supply power necessary for operations of re- 
spective sections of the IC card 103. Numeral 207 indi- 
cates an input/output control section (I/O) to conduct da- 
ta communication with the IC card reader/ writer. These 
constituent elements are connected via a bus 208 to 
each other. 

[0010] Fig. 3 shows in a table layout diagram an ex- 
ample of the management information table in the EEP- 
ROM 205. The management information table 220 in- 
cludes a personal information record area 610 to which 
a name, an address, and the like of a passenger having 
the IC card 103 are registered, an entrance information 
registration area 601 to which entrance information is 
registered when the passenger passes through the tick- 
et inspection machine by use of the IC card 103, a stored 
value balance record area 602 in which a value balance 
kept by the IC card 103 is recorded, and a service point 
accumulated value area 603 in which an accumulated 
value of service points is recorded. 
[0011] Fig. 4 shows in a configuration diagram an ex- 
ample of the accumulated information table. As can be 
seen from the diagram^ the accumulated information ta- 
ble 240 includes an accumulated distance field 1101 in- 
dicating a traveled distance accumulated for each 
month, an accumulated fare field 1102 denoted an ac- 
cumulated fare for each month, and an accumulated 
travel count field 1 1 03 representing an accumulated val- 
ue of travels for each month, 

[0012] Fig. 5 shows in a block diagram an internal 
constitution of the automatic ticket inspection machine 
101 , 102. Numeral 301 indicates an IC card reader/writ- 
er to communicate data with the IC card 103. Numeral 
302 stands for a ticket inspection controller which cal- 
culates the fare and the traveled distance and which 
controls the machine 101 , 102. Numeral 303 is a human 
sensor to detect a human passing through the machine 

101, 102. Numeral 304 is door installed in the machine 
101 . 102 to be closed, when an incorrect passage is de- 
tected, so as to hinder the passenger to pass through 
the machine 101, 102. 

[0013] Fig. 6 is a flowchart of processing to be exe- 
cuted when the passenger enters a platform of a station 
through the ticket inspection machine 101 , 102 in which 
the passenger holds the IC card 103 to pass it over the 
IC card reader 301 of the machine 101, 102. Referring 
now to the flowchart of Fig. 6, description will now be 
given of a processing procedure conducted when the 
passenger enters the platform through the machine 101, 

102. When the IC card is placed over the reader/writer 
301 , communication is established between the reader/ 
writer 301 and the IC card 103 and then a check is con- 
ducted therebetween (step 401 ). When the check is fin- 
ished, the controller 302 of the machine 101, 102 cre- 
ates entrance information and sends the information via 
the reader/writer 301 to the IC card 103 (step 402). Fig. 
7 shows an example of the entrance information trans- 
ferred from the machine 101, 1 02 to the IC card 1 03. As 
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shown in Fig. 7. the entrance information 501 includes 
entry (ields such as an entrance date f ield 502 indicating 
a date on which the passenger enter the platform of the 
station through the machine 101 . 102, an entrance time 
field 503 denoting a point of time of entrance, and an 
entrance station name field 504 indicating a station in 
which the machine 101. 102 is installed. The entrance 
information sent from the machine 101. 102 is stored in 
the entrance information registration area 601 of the 
management information table 220 (step 403). 
[0014] When the passenger leaves the platform 
through the machine 101. 102, the passenger similarly 
holds the IC card 1 03 to pass it over the reader/writer 
301 as in the case in which the passenger enters the 
platform. Fig. 8 is a flowchart showing a processing pro- 
cedure executed in the IC card 103 in this situation. 
When the passenger places the IC card 103 over the 
reader/writer 301 for the passage through the machine 
101, 102, communication is established between the 
reader/writer 301 and the IC card 103 and then a check 
is conducted therebetween (step 801 ). When the com- 
munication is established and the check is finished ther- 
ebetween, entrance information is read from the en- 
trance information registration area 601 of the manage- 
ment information tabic 220. The obtained information is 
transmitted from the I/O controller 207 to the reader/ 
writer 301 of the machine 1 01 , 1 02. The data transmitted 
in this operation is substantially the same as that shown 
in Fig. 6 (step 802). Next, the IC card 103 receives exit 
information sent from the reader/writer 301 . Fig. 9 is a 
diagram for explaining an example the exit infomnation. 
As can be seen from this diagram, the exit information 
903 includes information items such as a date of en- 
trance, a time thereof, a station name thereof, a time of 
exit, a station name thereof, a fare of section traveled 
901 . and a distance traveled 902 (step 803). On receiv- 
ing the exit information 903, the IC card 103 subtract an 
amount of the fare indicated by the fare field 901 from 
a value balance indicated by the stored value balance 
field 602. The IC card 1 03 then stores the resultant value 
as a value balance in the balance field 602. Assume, for 
example, "2350" is stored in the balance field 602 and 
"ISO" is stored in the fare field 903 of the exit information 
903. The value of the balance field 602 is accordingly 
updated to "2170" by subtracting the latter from the 
former (step 804). After the update of the balance field 
602, there is created historical information in accord- 
ance with the exit information 903. The historical infor- 
mation is recorded in the historical information table 230 
of the EEPROM 205. As shown in Fig. 10. the exit infor- 
mation is adopted as the historical information. Stored 
in the historical information table 230 is historical (exit) 
information in a sequence of the entrance date (step 
805). Additionally, the IC card 103 calculates accumu- 
lated information for the current month in accordance 
with the exit information and stores the obtained infor- 
mation in the accumulated information table 240. Spe- 
cifically the traveled distance 902 of the exit information 



is added to the accumulated value of traveled distance 
in the accumulated distance field 1101 corresponding to 
the current month to be stored as a new accumulated 
value of traveled distance in the accumulated distance 
5 traveled 1101. Similarly, the fare of the exit information 
is added to the accumulated value of fare in the accu- 
mulated fare 1102 corresponding to the current month 
to be stored as the accumulated value of fare in the ac- 
cumulated fare field 1 1 02. Furthermore, one is added to 
10 the travel count recorded in the accumulated travel 
count field 1103 (step 806). Subsequently, service 
points are calculated in accordance with the exit infor- 
matbn and the accumulated information kept in the ac- 
cumulated information table 240. Assume, for example, 
that the service points are obtained as a sum of the 
traveled distance and a value attained by multiplying the 
traveled distance by a percent value represented by one 
percent of the total of the accumulated distance traveled 
for the last month and that of the second last month. 
Under this condition, when the traveled distance of the 
exit information 903 is "20" and the total of the accumu- 
lated distance traveled for the last month and that of the 
second last month is "580" as shown in Fig. 4, the serv- 
ice points are calculated as 

20 + 20 X (580 X 0.01)/100 = 21 

In the calculation of service points, the personal infor- 
mation kept in the management information table 220 
may be used if necessary (step 807). The service points 
obtained in step 807 are added to the value recorded in 
the accumulated point area 603. Thereafter, the area 
603 is update to the value resultant from the addition 
(step 808). After the accumulated service point area 603 
is updated, in accordance with the exit information, the 
accumulated information kept in the accumulated infor- 
mation table 240, and the personal information stored 
in the management information table 220, there is cal- 
culated the stored value for reduction. Assume, for ex- 
ample, that the fare reduction of 50% applies to children 
who is five years old or younger. In this case, the date 
of birth 607 of the personal information 610 is compared 
with the date of entrance 904 of the exit information 903 
to determine the age of the passenger. When the person 
is under six years old, one half of the fare indicated by 
the exit information is calculated as the amount of re- 
duction (step 809). Next, a stored value equivalent to 
the amount of reduction attained in step 809 is added to 
the value in the stored value balance field 602 and the 
obtained stored value is stored in the balance field 602 
(step 810). 

[0015] Fig. 11 shows in a flowchart a procedure of 
processing in the ticket inspection machine 101. 102 
when a passenger leaves a platform therethrough. The 
wicket controller 302 of the machine 101 , 1 02 establish- 
es communication between the IC card 103 and the IC 
card reader/writer 301 and then carries out a check ther- 
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ebetween (step 1 201 ). Next, the controller 302 receives 
the entrance Information from the IC card 103 (step 
1202). Using the information of entrance station stored 
in the received entrance information, the controller 302 
refers to the fare and distance calculation tables to cal- 5 
culate the distance and the fare between the start station 
and the pertinent station. Recorded in the fare table are 
the name of pertinent station and the fare between the 
station and each other station, for example, as shown 
in Fig. 12. Similarly, in the distance calculation table in- 
cludes, for example, the name of pertinent station and 
the traveled distance between the station and each oth- 
er station as shown in Fig. 13 (step 1203). Subsequent- 
ly, the controller 302 creates exit information In accord- 
ance with the entrance information from the IC card 1 03, 
the fare and the traveled distance obtained In step 1203, 
the current time, and the name of pertinent station. The 
resultant exit information is sent from the reader/writer 
301 to the IC card 103 (step 1204). 
[DDI 6] In conjunction with the embodiment above, de- 
scription has been given of an example in which service 
points are assigned in accordance with the traveled dis- 
tance and the accumulated distance traveled as well as 
in accordance with the age of the passenger. However, 
there may bo implemented the following services In ac- 
cordance with the present invention. 



spection machine installed at a wicket of each station, 
the fare is subtracted from the stored value for the fare 
adjustment. Moreover, when the passenger enters or 
leaves the platform through an automatic ticket inspec- 
tion machine, there is received information to calculate 
service points such that the service points are accumu- 
lated to be stored in the IC card. Thanks to the provision 
of the service processing system of the embodiment, the 
point services can be calculated and managed by the 
IC card without using the host system. Additionally, 
there can be accomplished a more precise point service 
in accordance with the passenger or customer and the 
utilization state thereof without utilizing the host system. 
The embodiment has been described as an example of 
the present invention. It is to be appreciated that the in- 
vention is not restricted by the embodiment. 
[0018] While the present invention has been de- 
scribed with reference to the particular illustrative em- 
bodiment, it is not to be restricted by the embodiment 
but only by the appended claims. It is to be appreciated 
that those skilled in the art can change or modify the 
embodiment without departing from the scope and spirit 
of the present invention. 
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Claims 



(1 ) In step 809 of Fig. 8, when the entrance station 
name and the exit station name match one of the 
nearest stations included in the personal informa- 30 
tlon, a stored value is calculated for reduction to be 
added to the stored value balance. This makes it 
possible to reduce the fare of a particular railway 
section. 

(2) When the age is equal to or more than a partic- 35 
ular value in step 809 of Fig. B., the fare is entirely 
added to the stored value balance. As a result, any 
passenger of a particular condition can travel free. 

(3) In step 809 of Fig. 8, there is calculated lapsed 
years relative to the registration date In the personal 
information so that the increase rate of points is al- 
tered in accordance with the obtained lapsed years. 
For example, 5% is applied for the lapsed time from 
one year to two years and 10% is applied for the 
lapsed time equal to or more than two years. 45 

(4) In step 809 of Fig. 8. when the job field indicates 
"student" in the personal Information, the stored val- 
ue is calculated for reduction and is added to the 
stored value balance. As a result, there can be 
achieved a reduction service equivalent to the re- so 
duction for students. 

[0017] In accordance with the embodiment of the 
present invention as described above, in an IC card pos- 
sessed by a passenger, there are kept a stored value 55 
and the service points corresponding to the traveled dis- 
tance, the fare, or the like. When the passenger enters 
or leaves the platform through an automatic ticket in- 



1. A service processing system for providing services 
for customers and passengers of a traffic facility, 
comprising: 

an I C card (103) possessed by a passenger, the 
card including 

storage means (205) for keeping therein a 
stored value assigned as an equivalent for uti- 
lization of a service and service points supplied 
in association with a utilization state of services 
and 

interface means (207) for conducting data com- 
munication with an external device; 
at least one automatic ticket inspection ma- 
chine (101 , 102) installed in each station of the 
traffic facility, the machine including 
a reader/writer (301) for accomplishing data 
communication with the IC card; and 
means (302) for transferring, when the passen- 
ger enters a platform through the machine of 
the station for the traffic facility, entrance Infor- 
mation (Fig. 7, 501) lelatedtothe entrance sta- 
tion via the reader/writer to the IC card, and 
means (302) for receiving, when the passenger 
leaves a platform via the machine of the station, 
the entrance information from the IC card, cre- 
ating exit information (Fig. 9, 903) representing 
a utilization state of the traffic facility in accord- 
ance with the entrance information, and trans- 
ferring the exit information via the reader/writer 
to the IC card. 
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the IC card including 

means (205. 207) for receiving the entrance in- 
fonmatron and keeping the entrance information 
and 

means (204. 201 , 207) for receiving the exit in- 
formation and calculating service points in ac- 
cordance with the utilization state and the re- 
ceived exit information. 

A service processing system in accordance with 
Claim 1 , wherein: 

the exit information includes distance informa- 
tion (902) representing a distance of a section 
of the traffic facility traveled by the passenger; 
and 

the calculating means calculates the service 
points in accordance with the distance informa- 
tion. 

A service processing system in accordance with 
Claim 1. wherein: 
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A method of achieving a point service in accordance 
with Claim 4, further including the step of: 

keeping, in the automalic ticket inspection ma- 
chine, information representing distance be- 
tween the station in which the machine is in- 
stalled and each of other stations, wherein 
the exit information creating step includes cal- 
culating distance of a section traveled by the 
passenger in accordance with the entrance in- 
formation, thereby creating exit information in- 
cluding the calculated distance. 

A method of achieving a point service in accordance 
with Claim 5, wherein the service point calculating 
step includes the step o1 calculating sen/ice points 
in accordance with information of the distance. 

A method of achieving a point service In accordance 
with Claim 4, further including the step of keeping 
personal information (610) related to the passenger 
in the IC card, wherein 



the IC card further includes storage means 
(220) for keeping therein personal information 
(610) related to the passenger; and 
the calculating means calculates the service 
points in accordance with the exit information 
and the personal information. 

A method of achieving a point service in association 
with a utilization state in a service processing sys- 
tem for use with a traffic facility including an IC card 
(103) possessed by a passenger and at least one 
automatic ticket inspection machine (101, 102) in- 
stalled in each station of the traffic facility, compris- 
ing the steps of: 

transferring, from the automatic ticket inspec- 
tion machine installed in a station in which a us- 
er enters a platform through the machine for the 
traffic facility, entrance information related to 
the entrance station to the IC card (402); 
keeping by the IC card the entrance information 
in storage means thereof (403); 
transferring the entrance information from the 
IC card to an automatic ticket inspection ma- 
chine installed at a station in which the passen- 
ger leaves a platform through the machine 
(1202); 

creating, by the machine of the exit station, exit 
information representing a utilization state of 
the passenger in accordance with the entrance 
information and transferring the exit informa- 
tion to the IC card (1203, 1204); and 
calculating service points by the IC card in ac- 
cordance with the utilization state and the exit 
information (807). 
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the service point calculating step includes cal- 
culating the service points in accordance with 
the exit information and the personal informa- 
tion. 

A card-shaped device for use in a service of assign- 
ing service points in accordance with a utilization 
state of a customer, comprising: 

storage means (205) for keeping therein a 
stored value assigned as an equivalent for uti- 
lization of a service and service points supplied 
in association with a utilization state of servic- 
es; 

interface means (207) for conducting data com- 
munication with an external device; 
means (205) lor receiving via the interface 
means information representing the utilization 
state of services from the external device: and 
means for calculating the service points in ac- 
cordance with information representing the uti- 
lization state. 

The card-shaped device in accordance with Claim 
8. further including: 

storage means (220) for keeping therein per- 
sonal information (610) related to the customer, 
wherein 

the calculating moans calculates the service 
points in accordance with the information rep- 
resenting the utilization state and the personal 
information. 
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